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DETAILED ACTION 

Specification 

1 . The abstract of the disclosure is objected to because of the following: in the first 
line of the abstract, where applicants recite, "...A method and apparatus for 
depositing...", change to -A method of depositing--. Correction is required. See MPEP 
§ 608.01(b). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chiang et al. (U.S. 5,81 7,572, hereinafter Chiang) in view of Sugahara et al. (U.S. 
5,989,998, hereinafter Sugahara). 

Chiang (Figs.15-25) teaches a method of forming interconnect structures 
including providing a substrate (320) having a contact (321) formed therein (Chiang, 
column 12, lines 52 - 63); depositing a first dielectric layer (322) on said substrate (320) 
(Chiang, column 13, lines 15 - 35); forming an etch stop layer (323) on said first 
dielectric layer (322) (Chiang, column 14, line 61 - column 15, line 4); forming a second 
dielectric layer (350) on said etch stop layer (323) (Chiang, column 15, lines 28-46); 
forming a photoresist layer (352) on said second dielectric layer (350) (Chiang, column 
1 5, lines 48 - 58); and using said photoresist layer to form a contact hole (351 ) in said 
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second dielectric layer (350) (Chiang, column 15, lines 59 - 62), wherein said first 
dielectric layer (322) and said second dielectric layer (350) may include any suitable 
dielectric material or materials including silicon dioxide, silicon nitride, silicon oxynitride, 
phosphosilicate glass, borophosphosilicate glass, fluoropolymer, parylene, polyimide, 
any suitable spin-on glass, or any suitable spin-on polymer (Chiang, column 13, lines 15 
- 35 and column 15, lines 28 - 46), and further forming a third dielectric layer (395) over 
said second dielectric layer (Chiang, column 21 , lines 4-15). 

Chiang fails to disclose using a low dielectric constant material. However, 
parylene, polyimide, for example, are known low dielectric constant materials. 
Therefore, Chiang teaches upon the claimed invention. 

Chiang fails to teach wherein the low dielectric constant material is a an oxidized 
organosilane layer, wherein said organosilane layer is deposited in a plasma enhanced 
process from a mixture comprising an organosilane compound and an oxidizing gas and 
wherein the carbon content of the low dielectric constant oxidized organosilane layer is 
form 1% to 50% by atomic weight. 

However, Sugahara (Figs.3a-d) teaches a method of depositing on a substrate 
(200) a plurality of layers (202-204), wherein one or more of the layers (202, 204) is a 
low dielectric constant oxidized organosilane layer comprising carbon, wherein the low 
dielectric constant oxidized organosilane layer is deposited in a plasma enhanced 
process from a mixture comprising an organosilane compound an oxidizing gas, 
wherein said organosilane compound is selected from a phenylsilane group or a 
vinylsilane group; and etching said one or more of said layers in a patterning process, 
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wherein the carbon content of said oxidized organosilane layer is, for example, 25.7% 
(first embodiment, chemical formula 2) or 22.2% (ninth embodiment, chemical formula 
15) (Sugahara, column 7, line 66 - column 8, line 8, line 34, column 8, line 58 - column 
1 1 , line 53 and column 1 8, line 25 - column 21 , line 53). 

Sugahara fails to expressly teach wherein said oxidized organosilane layer has a 
carbon content from 1% to 50%. However, in the case where the claimed ranges 
"overlap or lie inside ranges disclosed by the prior art" a prima facie case of 
obviousness exists. MPEP 2144.05. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use the dielectric layer with 
the carbon concentration disclosed in the teachings of Sugahara to arrive at the claimed 
invention. 

It would also have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Chiang and Sugahara to enable 
forming a low dielectric layer in Chiang as taught by Sugahara for the further advantage 
of forming a film with improved film formability and cost efficiency (Sugahara, column 3, 
lines 25 - 30) and because one of ordinary skill in the art at the time the invention was 
made would have been motivated to look to alternative suitable methods of forming the 
disclosed dielectric layer in Chiang and art recognized suitability for an intended 
purpose has been recognized to be motivation to combine. MPEP 2144.07. 
4. Claims 15-18, 21 and 23-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chiang ('572) in view of Shu et al. (Patent Application, 09/019,900, 
hereinafter Shu). 
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In reference to claims 15-18, 23, 24, 26-28, Chiang (Figs. 15-25) teaches a 
method of forming interconnect structures including providing a substrate (320) having a 
contact (321 ) formed therein (Chiang, column 12, lines 52 - 63); depositing a first 
dielectric layer (322) on said substrate (320) (Chiang, column 13, lines 15 - 35); forming 
an etch stop layer (323) on said first dielectric layer (322) (Chiang, column 14, line 61 - 
column 15, line 4); forming a second dielectric layer (350) on said etch stop layer (323) 
(Chiang, column 15, lines 28-46); forming a photoresist layer (352) on said second 
dielectric layer (350) (Chiang, column 15, lines 48 - 58); and using said photoresist 
layer to form a contact hole (351) in said second dielectric layer (350) (Chiang, column 
15, lines 59 - 62), wherein said first dielectric layer (322) and said second dielectric 
layer (350) may include any suitable dielectric material or materials including silicon 
dioxide, silicon nitride, silicon oxynitride, phosphosilicate glass, borophosphosilicate 
glass, fluoropolymer, parylene, polyimide, any suitable spin-on glass, or any suitable 
spin-on polymer (Chiang, column 1 3, lines 1 5 - 35 and column 1 5, lines 28 - 46), and 
further forming a third dielectric layer (395) over said second dielectric layer (Chiang, 
column 21 , lines 4-15). 

Chiang fails to disclose forming the second dielectric layer using a low dielectric 
constant material. However, parylene, polyimide, for example, are known low dielectric 
constant materials. Therefore, Chiang teach upon the claimed invention. 

Chiang fails to teach wherein the low dielectric constant organosilane layer is 
deposited in a plasma enhanced process from a mixture comprising a methylsilane 
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compound and an oxidizing gas, the carbon content of the low dielectric constant 
oxidized organosilane layer is form 1% to 50% by atomic weight. 

However, Shu in a related method to form interconnect structures teaches 
forming a low-k dielectric layer over a substrate, wherein said dielectric layer is 
deposited in a plasma enhanced process from a mixture comprising a reactant species 
or a combination of reactant species which includes carbon and silicon, such as 3- 
methyltrimethoxysilane, labeled methylsilane compound, and an oxidizing gas such as 
O2 and H 2 0 2 (page 4, lines 9 - 22). It would have been within the scope of one of 
ordinary skill in the art to combine the teachings of Chiang and Shu to enable forming 
the low-k dielectric layers of Chiang according to the teachings of Shu because one of 
ordinary skill in the art at the time the invention was made would have been motivated 
to look to alternative suitable methods of forming the second dielectric layer of Chiang 
et al. and art recognized suitability for an intended purpose has been recognized to be 
motivation to combine. MPEP 2144.07. 

The combination of Chiang et al. and Shu fail to disclose wherein the carbon 
content of the low dielectric constant oxidized organosilane layer is form 1 % to 50% by 
atomic weight. However, the same material would be treated in the same manner and 
therefore the recited results would be obtained. 

In reference to claims 21 and 25, the combined teachings of Chiang and Shu fail 
to disclose wherein the methylsilane compound is methyl silane (CH 3 SiH 3 ). However, 
Shu teach wherein said dielectric layer is deposited in a plasma enhanced process from 
a mixture comprising a reactant species or a combination of reactant species which 
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includes carbon and silicon, and an oxidizing gas such as O2 and H2O2 (Shu, page 4, 
lines 9 - 22). The combination of Chiang and Shu further teach that conventional 
materials in the art to form oxide layers include methyl silane (CH 3 SiH 3 ) (Shu, page 3, 
line 25 - page 4, line 1). Therefore, since methyl silane (CH 3 SiH 3 ) is a conventional 
material used in the fabrication of oxide layers and the prior art of record is open to form 
a dielectric layer from a mixture comprising a reactant species or a combination of 
reactant species which includes carbon and silicon, one of ordinary skill in the art at the 
time the invention was made would have been envisioned to use said methyl silane to 
form said dielectric layer. 

5. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chiang 
('572) in view of Shu ('900) as applied to claims 15-18, 21 and 23-28 above, and further 
in view of Chen (U.S. 5,970,376). 

The combination of Chiang and Shu substantially teach the claimed invention but 
fail to disclose etching the low dielectric constant oxidized organosilane layer using 
fluorine, carbon, and oxygen ions. However, Chen (Figs.4-7) in a related method to 
form interconnect structures teaches the steps of forming a low dielectric layer (32) over 
a substrate (30), wherein said dielectric layer has the general formula Ri-Si(OR 2 ) 3 , 
wherein R1 is hydrogen and R 2 is CH 3 ; and etching the low dielectric layer (32) using 
fluorine, carbon, and oxygen ions (Chen, column 4, line 66 - column 5, line 12, column 
5, lines 34 - 56, column 7, lines 25 - 42, and column 8, lines 40 - 48). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine the teachings of Chiang and Shu with Chen to enable etching the 
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dielectric layer of Chiang and Shu according to the teachings of Chen for the further 
advantage of forming vias with attenuated lateral etching of said vias (Chen, column 4, 
lines 39 - 63). 

Double Patenting 

6. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

7. Claim 1 1 is rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1 1 and 16 of U.S. Patent No. 6,054,379. 
Although the conflicting claims are not identical, they are not patentably distinct from 
each other because following reasons: 

In reference to claim 1 , the scope of the claimed limitation is essentially the same 
as the claimed limitations of claims 11 and 16 of U.S. Patent No. 6,054,379. The 
limitations include a method of depositing a plurality of layers, wherein the plurality of 
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layers comprises one of low dielectric constant oxidized organosilane layer comprising 
carbon (see claim 1 1 , lines 4 - 7), wherein the low dielectric constant oxidized 
organosilane layer is deposited in a plasma enhanced process from a mixture 
comprising an organosilane compound and an oxidizing gas and the carbon content of 
the low dielectric constant oxidized organosilane layer is from 1% to 50% by atomic 
weight (see claim 1 1 , lines 4 - 1 2 and claim 1 6, lines 1 - 2), a layer selected from the 
group consisting of parylene, FSG, and silicon oxide layers (see claim 25, lines 1 - 3). 
Furthermore, claim 1 1 teaches "...pattern etching the second dielectric film to define a 
pattern etching..." (see claim 11, lines 17-21), which is equivalent to forming a top 
layer that is a photoresist. 

Response to Arguments 

8. Applicant's arguments filed 12/1 8/2006 have been fully considered but they are 
not persuasive. 

Applicants argue, ".„While Chiang, et al. lists a low dielectric constant layer that 
comprises carbon but not silicon and oxygen (e.g., parylene), Chiang, et al. does not 
disclose or suggest that "any suitable dielectric material" includes other low dielectric 
constant layers. Thus, Applicants respectfully submit that the Examiner errs in 
asserting that one of skill in the art would have been motivated to look to Sugahara, et 
al's method of depositing a low dielectric constant layer that includes silicon, oxygen, 
and carbon as an alternative method for forming Chiang, et al's disclosed dielectric 
layer...". In response to this argument, Chiang teaches forming interlevel dielectric 
layers to be used to form interconnect structures, wherein said layers are made of any 
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suitable material including silicon dioxide, silicon nitride, silicon oxynitride, 
phosphosilicate glass, borophosphosilicate glass, fluoropolymer, parylene, polyimide, 
any suitable spin-on glass, or any suitable spin-on polymer (Chiang, column 13, lines 21 
- 35 and column 1 5, lines 28 - 46). Furthermore, The transitional term "comprising", 
which is synonymous with "including," "containing," or "characterized by," is inclusive or 
open-ended and does not exclude additional, unrecited elements or method steps. See 
MPEP 2111 .03. Therefore, Chiang is open to different unrecited materials used to form 
interlayer dielectric films in the formation of interconnect structures, such as the low 
dielectric constant oxidized organosilane layer comprising carbon disclosed in Sugahara 
(Sugahara, column 7, line 66 - column 8, line 8, line 34, column 8, line 58 - column 1 1 , 
line 53 and column 18, line 25 - column 21 , line 53). 

Applicants argue, "...the Examiner errs in asserting that one of skill in the art 
would have been motivated to look to Shu, et al's method of depositing a low dielectric 
constant layer that includes silicon, oxygen, and carbon as an alternative method for 
forming Chiang, et al's disclosed dielectric layer...". In response to this argument, as 
stated hereinabove, Chiang teaches forming interlevel dielectric layers to be used to 
form interconnect structures, wherein said layers are made of any suitable material 
including silicon dioxide, silicon nitride, silicon oxynitride, phosphosilicate glass, 
borophosphosilicate glass, fluoropolymer, parylene, polyimide, any suitable spin-on 
glass, or any suitable spin-on polymer (Chiang, column 13, lines 21 - 35 and column 
15, lines 28 - 46). Furthermore, The transitional term "comprising", which is 
synonymous with "including," "containing," or "characterized by," is inclusive or open- 
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ended and does not exclude additional, unrecited elements or method steps. See 
MPEP 21 1 1.03. Therefore, Chiang is open to different unrecited materials used to form 
interlayer dielectric films in the formation of interconnect structures, such as the low 
dielectric constant oxidized organosilane layer comprising carbon disclosed in Shu 
(Shu, page 4, lines 9 - 22). 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Shu et al. (U.S. 6,348,421 B1) teaches a method of depositing dielectric layers 
using methylsilane as a source gas (Shu et al., column 3, lines 39 - 44). 

1 0. Applicants are encouraged, where appropriate, to check Patent Application 
Information Retrieval (PAIR) (http://portal.uspto.gov/external/portal/pair) which provides 
applicants direct secure access to their own patent application status information, as 
well as to general patent information publicly available. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Julio J. Maldonado whose telephone number 
is (571 ) 272-1864. The examiner can normally be reached on Monday through Friday. 

1 2. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571 ) 272-1 907. The fax number for this 
group is 571-273-8300. Updates can be found at 
http://www.uspto.gov/web/info/2800.htm. 
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